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(54) 3-Aryt-3-ary1o)cyellcyi3mines 

(57) 3-AryW-arvlcoryall<yianilnes of 
the general formula (I) 

Ar l O 

Ar — cchrIchf^.nr 3 R 4 

y 

arid their pharmseeutically acceptable 
acid adtfltldn salts, wherein R 1 , R 8 , R* 



and H* are hydrogen or lower slkyl, R* 
is hydrogen, lower alkyi or benzyl Ar 
Is phenyl optionally substituted by one 
or more halogen, trtfluoromethyl, 
rower alkyl, lower aJtawcy, rutro or 
amino ©roups, and Ar 1 rs 
metrn/lsutphinvr, mathyJaulphonyl- or 
cyanc-substrtuted phenyl, 2- or 4- 
pyridyj, 2-oyrazinyl, 2-quinOlftlyL 2- 
thierryl or 2-thja?olyi exhibit activity on 
the central nervous system, e.o> as 
antidepressants. 



Cartas of the chemical formula© 
appearing in the primed 
specification wctb sutwnfttirrf in 
foimal form rfter the date of 
filing. 
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SPECIFICATION 
3-Ary(-3-afyioxypropylamines 

This invention relates to 3-aryl-3-arytoxypfopW»rti«n©Sr to 9 process for preparing tfiem, to their 
use and to pharmaceutical preparation's containing thsm. 
5 The present invention provides 3-arvk3-arvIco<yprapYlamina$ of the general formula ID 

Ar'0, 



cchrIch^nr 3 r 4 



end their pharmaceutical acceptable acid addition sate, wherein 

lower alkvL R' is hydrogen, lower alkyf or benzyl. Ar ie phenyl optionally substrtuted ^"^ more 
10 mettylsulphonyl-orcyario^b^ 

^^The Invention also provides process for preparing a compound of peneral tor^la « or a 
phamScSalV acceptable acid addition salt thereof, which compnsearescbng an anion of an 
alcohol of general formula (II) 

OH 



15 



Ar— C— CHR' ■ CHR J NrW ■« 16 

1. 
R* 

(where Ar, R«. V. ft 4 , R* and R 5 are as defined above) with a halo compound of general formula till} 

XAr' <"» 



'where X is fluorine and Ar' is a methylsulphinyK methyl- sulphonyl- or cyano^bstftuted phenyl 
refi «X hfl£fl£ chlorine or bZtina fen*"!* fluorine} -nd Ar' ia 2- or 4-pynd£ 

20 ^Sollnyl, 2-thiem/l' or 2-thia20lyl The reaction may teantfed ^^P^gf 10 
Espies of dipolar aprotic solvents Include olmarfiylsulpruwide. ^^°"^° s -. de 
hexamethylpnosphoric trlamide and sulpholane. Preferably the solvent is d^ethyl6^phox>de.The 
S of *e alShol of general formula (II) la preferably formed ty'-^^^V^E""^ 
oSum hydride or an aJkyl or phenyl lithium (e,g. butyl lithium) In a compatible dlpoler eprotlc 

25 solvent. Preferably the alcohol is reacted with sodium hydride. on ntn 10 n»c (for 

The process of the invention can ba carried out at convenient temperatures e* Oto 100 C (for 
example room temperature): there Is generally no need to use reflux IMP«^W v^cterf 
2te ere generally obtained in relatively short reaction times (e-g- within two to three hours), 
^in t^^a dwcribed above the compound of the general formula (I) is obttlned as w a<ad 

30 addWon aa^ s^cTaf a pharmaceutically acceptable add *$™J*l«™^**^^^*v M 
en oxalate, the free base can be obtained by basifylng a solution of the acid addiWOT, ^- * 
the product of the process is a free baas a pharmaceutical^ acceptable acid addition sahmayDe 
otomed May Seech** the free base In a suitable organic solvent abating ti^utior, with an add, 

• ^acoordence with the conventional procedures for preparing acid addition salts*™ basa 

35 swnPg^Jj^ ^ add a(Jdition M|t6 are ^ formed from inorganic and «^ " 
sulphuric, hydrochloric, hydrobromic. phosphoric, tartaric, fumanc, maletc. eftnc acetic, formic, 

methaneeulphonic end p-toluenesulpho«c acids. , i nTn another 

Once a compound of general formula (1) is obtained, rf desired it can be in 

40 compound of Sal formula (I) methods. For example, a ^^'^^^^^^Z 
Sr' and R^are methyl can be converted to the compound in wh.ch one group fei n^yland the 
O^eVhydragenby treatment with cyanogen bromide or ethyl or phenyl chloroformata followed by 

^T^cSunos of generaltormula (J) possess one oj^re asymmetric "^"^ffiSK 
45 upon the particular aubstituents. The compounds can therefore exist m various ^^mfeal farm*, h 
S be realised that if the starting material of formula (II) is a mixture of ^J™*™*^"*^^? 
(I) will also be a mixture of isomers which may be separated, rf required, by standard procedures, if the 
starting material Is a single Isomer then the product will also be a single isomer. 

Thetenn 'lower'* es used herein means that the radical referred to contains 1 to 6 carbon atoms. 



35 



40 



45 
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The radical nreferaWy contains 1 to 4 carbon atoms. Examples Of tower allcylradicals Include methyl 
25Swl S bSl Examples of lower alkoxy radicals include me*ow eth^propo^ai^ bu^y. 
SS^lWalkenvi radicals Include ally! ^ J^lyL «'^^«KSo^oTn! 
alkyltte loweralM9"«ip5sp«farablyflstrai9^ chaInratl,i:al such as methyl, ethyL % „ 

5 b$ZoughR fl may also be%>re*am^ 

^ ^TcoCSsS^I (ormu Ifl (1) and the* pharmacy acceptable setts. 

including ttinMl compounds of the Invention, generally possess pharmacologic^ act^.k. 

parfculfr S compoundVexhibit activity on the central nervous system, a.g. » "J*"™* 
10 S by one or more of the standard pharmacological test procedures ^ch 

hvoothemla orocedure based upon B. M. Askew. Ufa Sciences {1 963). 7 ,726—730; the Inhlbmonof 

nSnrBne^^dm^oYP^ine uptaJce in rat brain slices, the potentiation and prolongate of 

modSon of the effects of p-chlomamphemm^or exarrpte. 

N^e«^^2oyridvtoxy^3-phanylpropylamine. a representative compound of the Ir^entio^mtfte 
16 r^S^"S^ Produced a Use In rectal temperature compared to the control of 

' ■ 8 - 70C Thl 1 ln^rnS a fu^«pn^a meSd of treating depression wWc^pnses administering to • 

compound of the invention. The invention also provides a phannacaimualwmpo^^rnp^nB a 
20 SmpXirfthe .mention In 

«SeV toown In the art can be used to prepare the pharmaceutical <»nu»sWor*. in such a 
lom^sition, the carrier may be a solid, liquid or mixture of a aoH a^an^.d. SoW^ 
expositions include powders, tablets and capsules. A solid earner ceoba one or more 
^S^ al^rtK faring agents, lubrieante, 6olubtllBBrs..suspending agent*, Waders °^bfe> 
25 Sa^inilge^H «S bl an encapsulating material. In Powdereti^e carrtorb ^ flnety divided 25 
sond^Ei^dmbc^ whh the finely divided active ingredient In tablets *a active te 
Sa^S the necessary binding properties* suitable pror^Bend^n^C^n 
SSpe and site desired. The powdere and tablets preferably contalr «from5 to! "^^"g^J" 
80%rtthe active ingredient Suitable solid cerrters are magnesium c^onete. ^^ u ™ J*®^*! 
30 Sugar! lacwe^eS* dextrin, starchy He latin. ^^'^^f^^^^.^Z^ 
esllutese a low meldnq wax, ard cocoa butter. .The term "composition la intended to inctuoe tne 
£5^ytS^5^«W» •nfiapeuMna material esoamerto ^capsule mwh.ch the 
S inSedient fwith or v^out other carriers) ie with h. Similarly cachets are included. . 
• Sterile fauMibrmcempoeftionaindud^ ' 
35 elixir*. The active' ingredients can be dissolved or suspended in ^^J^^^^!* 5 ^ 8 
liquid carrier, such as sterile water, sterile organic solvent or a mixture of botru Preferably a ljtjuid 
carrier is one suitable for parenteral injection. Where the acthmingredlBnt •^f*"?* «** • * can 
be dissolved in normal saline as a carrier; if It Is.too insoluble for true |t can often be dteohred In a 
suitable organic solvent for Instance aqueous propylene glycol nr polyethylene glycol 
40 A^eouspropWnsglvtolcxxttainir^^ 40 
oTerins4,«soth« impositions can be made by dispersing the fine^m** active 
aqueous starch or sodium carboxymethyl cellulose solution, or ma suitable oil, for instance arechla oil. 
Liouid pharmaceutical compositions which are sterile solutions or suspensions can be utilised &Y 
intramuscular, intraperitoneal or subcutaneous infection. In many Instances a compound!* orally active. 

45 and can be administered orally either in liquid or solid composition form. ^. , . 

Preferably the pharmaceutical composition Is in unit dosage form. a*, as tablets or <=^®*J" 
■ such form, the composition is sub-divided in unit doses containing approbate <l"^"«*f' ** ve 
ingredient: the unit dosage forme can be packaged compositions, for example 'packed P™** or 
vials or ampoules. The unit dosage form can be a capsule, cachet or tablet « "» ™ 
50 appropriate number of any of these in package form. The quantity of the active ingredient ma unit dose 50 
of composition may be varied or adjusted from 5 mg. or less to 500 mg. or more, according to the 
particular need and the activity of the active ingredient The invention also Incudes the compounds In 
the absence of the carrier where the compounds are In unit dosage form. 
The following Examples illustrate the invention, 

55 Example 1 

3-(4-C^nophonaxv}-W.N-dimethvl-3-phenylproFrylamine „. , nKl!nHlllm 

A mixture of r^N^methyK^rr^rlroxy-3-phenvlpropylamlne (3.58 g, 20 mM). 50fc ™<flurn 
hydride dispersion (1 g) end DMSO (50 ml) was heated at 80» until homogeneous to emblem 

temperature and treated dropwlee with e solution of 4-fluorobenzonitrue (2.42 g, 20 mm ^™ , 
60 with cooling (exothermic). After 1 h the reaction mixture was poured on to warer (200 ml) and OTracred 
with ether (2x200 ml). The ether extract was extracted with IN hydrochloric acid (2x 50 ml), the acid 
extract besrfied and then extracted with ether (2x200 ml). The ether was dried and *esotvonts 
removed under reduced pressure to give an oil which was dissolved in athyl lacetate ^««« 
an excess of a solution of oxalic acid dfliydrate in ethyl acetate. Removal of the resultant precipitate oy 



30 



35 



SB 



60 
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filtration followed by recrystallisstion from ethyl acetate gave the title compound (4.8 g> aa the oxalate 
quarter hydrate m-p. 80® (decomp). 

Found; a 84.1; H.6.06; N.7.7* 
C„H ai N l O.C 2 HA'«lulr« s: . C. 64.1: U 6.1: N7.5* 

5 

5 ^^S^^^X^Xil^ (2.5 g, 1 6 mM), 50% sodium J*** 
tfa^tanftSOmg) end DmSd (SOmll ^rehe Ete d at «0'urn.l Mmogeneous cootedto ambtenf 
temperature and treated with a solution of 4-fluoroberuonftrtte (1.82 g. 1 5 ^MJ m 0MS0J1 Omi|. 
10 Af»r 1 h the mixture was poured on to water {250 ml) and extracted w.th fthar t 2 * 25 ?^™" 10 
S n^ ether teyer, were extracted wfch 2N hydrochloric acid (2x26 ^'^^^1^^ 

"d extracted wrthetiwr (2x1 00 ml). The ^^^^^^S^S^iSS^» 
dissolved in ethyl acetate. Treatment with en excess of a solution of oxalto acid in ethyl ecetete gave 
the title compound as the oxalate (3 g) m.p. 131 — 3 °. 

1S Found: . -C.64.0; H,5.9; IM8.096 15 

C, A.N^O . CaH,0 4 requires: C. 64.0; H, 5.7; N, 7.9%. 

Example 3 

NJ^rnethYi-3^2-pyridyloxy)-3-phenylprapylamine 

A mixture of N>MimethyM^roicy.3^heny|propYlamine (4.48 a 25 mM). Prewashad BO* 
20 sodium hydride (1.25 g. 26 mM) and DMSO (50 ml) was maintained at 80° until *a™SF™*£** 20 
^mbiemtemperature and treated with a solution of 2-fluoropyrldine C.72 fl. 25 mM) « ™S° (10 
ml). After 1 h the mixture was poured or, to water (250 ml) ami B«rac^v^ettor PxMO^ T^e 
combined organic extracts were washed with brine, dried and evapor^.Trwrealduoj^sd^vedin 
ethyl acetate and added to an excess of a solution of oxalic acid dlhydrate in ethyl acetate. *«™valaf 
25 th 3 resulting precipitate by filtration fallowed by drying I r» vacuo nave the title compound 88 the oxalate 25 
quarter hydrate (5.8 g) m.p. 133—5°. 

found: C, 61.6; H, 8.5; N, 7.89£ 
C^HaN^Og . iH,0 requires: C. 81.6; H, 6.5; N. 8.0%. 

ExamplB 4 30 

hydride (1.25 8.25 MM) and DMSO (50 ml) was obtained at 80' until homogeneous, awtedte 
ZSent tempTnture and treated with a solution of 2-fl uoropyridlne i (272 ^25 mM)ln OMSO(1 0 ml). 
After 1 h the mixture we* poured on to water (250 ml) and extracted wrtft otter (2x250 ml). The 
35 combined organic extracts were washed with ^j^^™*™?* Jj^^lXnt 
ethyl acetate and added to an excess of a solution of oxalic a«d in ethyl acetate. TJie reeunani 
SSwes removed by filtration and dried in vacuo to givo the tide compound as the oxalate (5.5 
g) m.p. 1 61—3* (decomp.). 

Found: C.61.1; H.62; N.83% 
40 ' CuH^NjO.^O* requires: C, 61.4: H, 6.1: N. 8,4*.* 4C 



hydndt dispersion t^^OjO nt,, ^ 
45 temperature and treated dropwise with a t 8 »'^ °V ^^^mbrtura was Doured onto water 
45 mMlin DMSO (1 0 ml) (sligrrt^ exn^e^Ater 2 houra ^ iftnydmchlnric acid 

(200 mil and extra cted with ether (2 x200 ml). The ether layer ™*J**T£° a J*™ ' .--2. were dried. 

Sx50 ml), the extracts baa'rned. extracted with ether^200 rnllTh^eJ^ 

and the solvent removed under reduc«J Pr«eur* to give en on wWc hw» taken u £J "J""^ of 

hemffrydrate {6.3 fl). m.p, 1 10— 1 12<\ 

Found: a 57.75: H, 6-45; N. 3.2% 
C^aNOaS.CjH^.^Hp required: C67.7; H.6.3; N,3*4%. 



45 
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mM) in DMSO (1 0 ml} (sliehtiy exothermic). After 1 hour the reaction ^^^^ N ^X^riT 
(Too ml and extracts with ether (2x200 ml). The ^^^^rf^ 
acid (2x50 ml), the acid layer basTfied and extracted wUh ether (2x200 mD.Th© ether «^ r ^ s ^ 
^ sSSlowd imd* reduced pressor^ the residue Solved In ethyl acetate ^reat^wrih 
10 ^oSSn of crtta arid in ethyl relate. Removal of the lend** W«» S?«El 
followed fay recrystaHisetion from acetone gave the title compound as the oxalate (4.5 g>, nup, 1 SZ 
4° 

Pound:. C,56.9; H,6.25; N,3.3% 
CpH^OjS.CaH^ requires: C.56,7; K6.0; N,3,3& 

15 Example 7 

^c^gthe method ofBcample 3, reaction of W r ^dtmethy1'3^ydrcxy-3-ph9nylpropylarninfi. 
sodium hydride and 2-chloropyra2Jne in DMSO gives the t We compound. 

Example 8 , ' 

20 ^I^mhy^^phe^yW-(2^iTOly^^}p«>PV^amlne 20 

Wtowins the method of Example 4 4 reaction of S^roxy-N-methyW^henylpropylemine, 
sodium hydride and 2-chtoroqulnotfne in DMSO gives the title compound 

Example 9 

sodium hydride and 2-bromothlazole In DMSO g'ryes the title compound. 
Example 10 

rWWethyJ^hBnyJ^3^-thiBTtyToxy)pTO . . arrtlfwa 

Following the method of Example 4. reaction of 3^drt^-r^et^^pr^nylpropyiarr^, 30 
30 sodium hydride and 2-fluorothiaphen in DMSO give* the this compound. 

Example 11 

N,|^bTiethyW4*YricV^ , - . . . ^.^ic 

A solution of the sodium sab of UNMimetrryl^ydroxy^r^^ In DMSO 

aenerated as in Example 3 then treated with a solution of 4^toropyricjne in ether (generated Py 
35 dissolving 4-chlorw^'^ hydrochloride in water, adjusting the pH to 8.5 withi sodium bicarbonate, 35 

extracting the aqueous solution wfth toluene, evaporating the toluene under reduced pressure and 

dissolving the reslduB in ether). 

Aqueous work up of the reaction mixture as in Example 3 gives the title compound. 

Claims I ^ 

40 t. A3-aryl-3^ryloxypmpyJamIne of the general formtria w - 

Ar'O 

Ar -^cCHRlcHf^.NR 3 111 

y 

or a phermaceutically acceptable acid addition salt thereof wherein R T , R*, ft* end R 8 are hydrogen or 
lower alkyl, R a is hydrogen, lower alky! or benzyl Ar is phenyl optionally substituted by one or more 
halogen, trrfluoromathyl, lower alkyi, lower altoxy. nitra or amino groups, and Ar 1 is methylsulphinyk 
45 methyiauiphonyi' or cyeno-eubatituted phenyl 2- or 4- pyridyi, 2-pvrazinYU 2-quinollnyl, 2-thienyl, or 45 
2-thiazoryt 

2. A compound es claimed in Claim 1 wherein is hydrogorL 

3. A compound es claim ad In Claim 1 or 2 wherein h? and R* are both hydrogen. 

4. A compound as claimed in any one of the preceding claims wherein Ar is phenyl 

50 S. 3^4<;yanophenoxy14^N^ime*hyl-^ or a pharmaceutical^ acceptable 50 

acid addroon salt thereof 

6, 3^4^y*rK}phenoxyr^-methv^ or a pharmaceuticany acceptable acid 

addition salt thereof. 
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7. M.I^Ofrn«hyl^(2-pyrWyloxy)-3-ph B nyJpfopylamin8 or a pharmaceutical* acceptable acid 
^^ri^a^tZs^axyJ-S-phan^propylamJna era phannaceullcaOy acceptable add 

5 ^gTp^tp^^^ 5 
an alcohol of general formula (II). 

OH 

Ar— C.CHR'.CHR^NFW ft " 
I 

R" 

(where Ar. R\ R* R». R* and TP are as defined in Claim 1! with a hale compound of general formula |w) 

XAr' «»> 

r> » *■" J- " 

10 (v^areX is fluorine and ArUsmethy^^ 10 
orXls fluorine, chlorineor bromine end Ar' is 2- or 4^ndtf .2^anyl, 2 ^"^"^ L JX ratable 
thiazolyl} and. If desired converting a free base of general formula (I) Into a pharmaceutical^ acceptable 

fiCM m AT^^cfaimed in Ctelm 9 wherein the anion of t*e alcohol of f^^SSS. 16 
IS tamed by rioting the alcohol with potassium or sodium hydride or wHh en alky, at phenytlfthrum. 16 
11 A^ocelfor preparing a compound claimed in claim 1 substantially as hereinbefore 

d ^^ m tuT^S^ spared by the process claimed ,n any one of 

20 Qaim il. A pharmaceutical oompoeWon comprising a compound claimed In any one of Claims 1 to 8 20 
and 1 2 In association with a pharmaceutics I ty acceptable carrier. 

14. A compound claimed in anyone of Claims 1 to 8 and 1 2 far use a* an antidepressant 

PikiirftoHwi^i^sStBttaiOTCfitotytha^ PuhUtfifld ay Aa Pstprt Offfc*, 

2B Saathamtaoo Buwflmjs. U**>a. WC2A MY,*ora which enpbs ttfiy to otarinri. 
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